Introduction
The role of volcanism as an agent of climate change has been a topic of interest for some time because stratospheric injections of sulphate aerosols should increase backscatter of solar radiation and cause cooling. After many years of debate, studies of large volcanic eruptions indicate a significant effect on interannual climate change [e.g., Bradley, 1988 Although Genin et al. [ 1995] found evidence for significant overturn in their coral record, they speculated that isotopic variations may be more difficult to detect in coral records. However, Gagan and Chives [1995] found evidence for Pinatubo cooling in a northwest Australia record. In this paper we provide further evidence for imprint of large volcanic eruptions on a 335-year coral record from New Caledonia. There is also some evidence linking smaller isotope excursions with smaller volcanic eruptions.
Methods
We cored a living coral near Amedee Island, New Caledonia (22øS, 166øE), in September 1992. This region was chosen because of the very large data gap in the South Pacific; for example, many sea surface temperature (SST) records are relatively incomplete before about 1960. The selection of New Caledonia was based on availability of an excellent calibration data set (daily SST and salinity measurements) developed by the French oceanographic group at Institut Francais de Recherche Scientifique pour le D6veloppement on The data set will be available in the National Geophysical Data Center following publication of the full description of the coral record (T. M. Quinn et al., submitted manuscript, 1997).
In order to compare our coral results with the volcanic record for the southern hemisphere, we compiled a composite estimate of middle-to low-latitude eruptions based on records of conductivity and sulphur in ice core records from Antarctica (Table 1) . The details involved in the construction of this index are discussed in the appendix. The volcanic peaks have been compared to catalogs of volcanism, primarily from Sirekin and Siebert [1994] but augmented by Lamb [1970] . Although many of the volcanic peaks are based on occurrence in more than one ice core, a number of peaks in the eighteenth century are from only one core [Moore et al., 1991 ] . Thus the identification of peaks and attributions in this section require more verification. As the most compelling evidence for a volcano/coral cooling occurs in the post-1800 record (see below), we do not consider the uncertainty with respect to volcano identifications in the eighteenth century as being critical to the main conclusion of our paper. . In order to investigate this phenomenon more closely, we identified cooling events of less than 3 years duration and compared them to the subset of the volcanism composite that is not associated with cooling events of greater than 3 years duration (the rationale being that it is less easy to distinguish between cause and effect for the longer cooling events). The magnitude of the cooling event was determined as the decline from a preexisting value representing either a peak or a "ledge" in the Even if further analysis modifies the suggested low-latitude origin of some of the volcanic peaks (Table 1) (Figures 1 and 2) . Likewise, the weaker 1976-1977 El Nifio is associated with a significant isotopic excursion (the stronger 1982-1983 ENSO is more muted and blends into a 6-year "cool" interval). In fact, a record of ENSO events for the past few centuries [Quinn, 1992] d The attribution of this peak to Agrigan is very uncertain; it could be an unknown eruption in the high latitudes of the southern hemisphere. The only reason it is listed as possibly having a low-latitude influence is because a well-dated I917 peak occurs in the Greenland Ice Sheet Project 2 record I year earlier than the local Icelandic (Katla) eruption it has been attributed to [Zielinski, 1995] . e The origin of this peak is unknown; it could be noise or some undocumented eruption in the high latitudes of the southern hemisphere. Table   1) .
Results

The
Because of the coincidence of some of the coral cooling events with ENSOs, it is therefore difficult to unambiguously ascribe all the volcano-cooling coincidences to cause and effect, especially given the uncertainty in some of the volcano identifications. It is also beyond the scope of this paper to address the more complicated relationship from the probabilistic viewpoint. However, given the well-established cooling following significant volcanic eruptions [Bradley, 1988; Angell, 1990 
Appendix
The composite record of volcanism from 1600 to the present [ Table 1 ] was determined in the following manner. Prior work Free, 1995, 1996] suggests that compositing of volcanic sulphur/conductivity spikes in ice cores represents a promising approach to development of an objective index of hemispheric volcanism. This approach was adopted in the present study. However, the methodology was somewhat different than that used by Free [1995, 1996] eruptions but it also includes a number of peaks we could not relate to known eruptions. Our composite can be confidently tied to most eruptions since I800, but it has a higher cutoff level that might exclude some legitimate volcanic peaks. We nevertheless believe our approach is a viable alternative. One could also argue that the smaller peaks included in the Robock and Free [1995] record, even if they all reflected volcanic eruptions, are likely to have a proportionately smaller climate impact. Since the latter is the objective of the present study, we believe our composite is of some merit, all the while recognizing it is subject to further modification.
